Layers of the Earth
Heather Valenzuela

Grade Level:  9 
Key Concepts: 

The earth is made up of 3 layers, the core, mantle, and the crust.

The crust and upper mantle form the lithosphere and this is the basis of plate tectonics.

 

Vocabulary that may be new to students: 
Core

Mantle

Crust

Lithosphere
Asthenosphere

Convection

 

Activity/ Homework:
Lecture about the layers of the earth
Homework: Worksheet

 

EALR/GLE for this lesson: 
1.2.4. Analyze the patterns and arrangements of Earth systems and subsystems including the core, the mantle, tectonic plates, the hydrosphere, and layers of the atmosphere.
Student Learning Objectives: 
Students will be able to explain the earth’s layers and why we know what the layers are composed of.
Description of Plans:
 

	Time
	Activity
	Materials

	
	Lecture
	

	40 min
	The Earth is divided into three layers: 

The core, the mantle and the crust. 

What determines these layers?  Density

When the earth was formed, Denser materials like iron sank into the core of the Earth, while lighter rocks and water rose near the surface.

The core is composed of mostly iron and nickel and remains very hot, even after 4.5 billion years of cooling.  How hot? The core exceeds 9,900oF which is 5, 400oC 

The core is divided into two layers: a solid inner core and a liquid outer core. 

The middle layer of the Earth, the mantle, is made of minerals rich in the elements iron, magnesium, silicon, and oxygen. 

The crust is rich in the elements oxygen and silicon with lesser amounts of aluminum, iron, magnesium, calcium, potassium, and sodium. 

There are two types of crust. Basalt is the most common rock on Earth. Oceanic crust is made of relatively dense rock called basalt. 

Continental crust is made of lower density rocks, such as andesite and granite. 

The outermost layers of the Earth can be divided by their physical properties into lithosphere and asthenosphere. 

The lithosphere (from the Greek, lithos, stone) is the rigid outermost layer made of crust and uppermost mantle. The lithosphere is the "plate" of the plate tectonic theory. The asthenosphere (from the Greek, asthenos, devoid of force) is part of the mantle that flows, a characteristic called plasticity. It might seem strange that a solid material can flow. A good example of a solid that flows, or of plastic behavior, is the movement of toothpaste in a tube. 

The mantle is 80% of the earth’s volume and 2/3 of its mass

The core is 19% of the earth’s volume and 1/3 of its mass

Crust is like eggshell

The flow of the asthenosphere is part of mantle convection, which plays an important role in moving lithospheric plates.

So how do we know what the earth’s core is made of?  We can’t drill that far, for sure.

Show PowerPoint slide- we know because of the waves produced by earthquakes.

Cross section of the whole Earth, showing the complexity of paths of earthquake waves. The paths curve because the different rock types found at different depths change the speed at which the waves travel. Solid lines marked P are compressional waves; dashed lines marked S are shear waves. S waves do not travel through the core but may be converted to compressional waves (marked K) on entering the core (PKP, SKS). Waves may be reflected at the surface (PP, PPP, SS).


	Board, markers
PowerPoint projector/TV attachment



	
	ASSESSMENT:
Worksheet
	


Websites: 
http://www2.wwnorton.com/college/geo/egeo/animations/ch2.htm#5
Name________________________

1. Neatly draw the layers of the Earth. Label the crust, mantle, inner core and outer core. Add and label the asthenosphere and lithosphere.

Crust 
Mantle 
Inner core 
Outer core  

Asthenosphere  

Lithosphere 

2. Which of the Earth’s layers listed above best matches each description below?                      (You will have to use some terms more than once!)
____________________1. The layer made up of silicon, oxygen, magnesium and 
                              iron

____________________2. The layer that accounts for most of the earth’s mass and    

                              volume 
____________________3. A solid layer made up of mostly nickel and iron

____________________4. A liquid layer made up of mostly nickel and iron 

____________________ 5. The layer with the largest diameter

____________________ 6. The outermost layer

____________________ 7. The rigid layer composed of the crust and part of the 
                               upper mantle.
____________________8. A solid and dense layer due to pressure from layers 
                              above it.
____________________ 9. The plastic-like (or taffy-like) layer below the lithosphere

____________________ 10. The layer composing the ocean floor and continents

____________________ 11. This layer varies in thickness from less than 5 to 
                                           greater than 60 km.

